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(54) Communication network end station and adaptor card 

(57) A communication network end station com- 
prises a host device (1) including a processor (4) and a 
memory (5); a bus (8); and a communication network 
interface device (2) connected to the host device via the 
bus and, in use, to a communication network (3) along 

which data is transmitted in accordance with a network 

protocol. The communication network interface device 
includes processing means (10, 11) for transferring data 
to and from the network in accordance with the network 
protocol. The control code for operating the processing 
means is stored in the host device memory (5). The 
processing means is adapted to route incoming data 
and associated network protocol information, as it is 
received, to the host device memory (5). The bus (8) is 
capable of transmitting data and associated network 
protocol information at a speed compatible with the 
operating speed of the communication network. 
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Description 

The invention relates to a communication network 
end station for use with a communication network and 
also to an adaptor card for insertion into such a commu- 
nication network end station. 

Typically, network adaptor cards contain a RAM 
buffer store to facilitate data transfer from the network to 
the host system and vice versa. This RAM is used as 
temporary local storage for data destined for transmis- 
sion to the network or just received from the network. 
The adaptor card processor has high speed access to 
this storage with a guaranteed minimum rate of transfer 
which is essential for proper operation of the network. 

Transfer between the RAM buffer store and the host 
system may be implemented in a variety of ways, the 
most common being: i) shared memory, where all or 
part of the RAM buffer store is accessible to both the 
adaptor and the host, ii) programmed input/output 
where the adaptor card processor transfers data using 
I/O cycles to a fixed location, which then map to an 
auto-incrementing location in the buffer store, iii) DMA 
transfers, where a DMA engine, either on the adaptor 
card or in the host, transfers data from the adaptor card 
store to the host memory and vice versa without inter- 
vention from the adaptor card processor. 

Typical token ring network adaptor cards contain an 
on-board processor to manage network status and con- 
trol signalling (MAC frames in token ring), and to sched- 
ule the flow of data to and from the network. The 
processor runs instructions stored in on-board ROM, or 
downloaded into on-board RAM when the system starts 
up. 

There is a continuing need to reduce the cost of 
adaptor cards. 

In accordance with one aspect of the present inven- 
tion, a communication network end station comprises a 
host device including a processor and a memory; a bus; 
and a communication network interface device con- 
nected to the host device via the bus and, in use, to a 
communication network along which data is transmitted 
in accordance with a network protocol, the communica- 
tion network interface device including processing 
means for transferring data to and from the network in 
accordance with the network protocol and is character- 
ised in that the control code for operating the processing 
means is stored in the host device memory; in that the 
processing means is adapted to route incoming data 
and associated network protocol information, as it is 
received, to the host device memory; and in that the bus 
is capable of transmitting data and associated network 
protocol information at a speed compatible with the 
operating speed of the communication network. 

In accordance with a second aspect of the present 
invention, an adaptor card for use with a communication 
network end station comprising a host device including 
a processor and a memory, and a bus to which the 
adaptor card is connected in use, wherein the bus is 
capable of transmitting data and associated network 



protocol information at a speed compatible with the 
operating speed of the communication network the 
adaptor card includes a communication network inter- 
face device having processing means for transferring 

5 data to and from the network in accordance with the net- 
work protocol and is characterised in that the control 
code for operating the processing means is stored in the 
host device memory in use; and in that the processing 
means is adapted to route incoming data and associ- 

w ated network protocol information, as it is received, to 
the host device memory. 

We have designed a new interface device, prefera- 
bly in the form of an adaptor card, in which the need for 
on-board RAM storage is overcome. This is achieved by 

15 storing not only incoming data in the host memory but 
also associated network protocol information (for exam- 
ple token ring MAC frames) and the control code for 
operating the processing means. This latter feature 
means that even on-board ROM is avoided although a 

20 very small amount of ROM or RAM may be provided for 
holding code corresponding to the idle state of the 
processing means, (i.e. the state where frames are 
passed from the host to the network and from the net- 
work to the host without modification by the processor; 

25 the code required to generate and process MAC frames 
being stored in host memory). 

Preferably, the bus comprises one of a PCI. EISA, 
and MicroChannel bus. These provide high data transfer 
rates. 

30 In use. part of the memory map for the processing 
means is mapped into addresses in the host memory, 
those addresses being secured against reuse by the 
host operating system. 

Typically, the interface device further includes a 

35 direct memory access (DMA) device for transferring 
information to and from the host device memory via the 
bus. The use of a DMA device reduces the complexity of 
the operations performed by the processing means and 
leads to very fast transfers of data between the host 

40 device and interface device. 

In some cases, the interface device may further 
include a pair of FIFOs, one of which receives informa- 
tion from the communication network prior to transfer to 
the host memory device and the other of which receives 

45 information for transmission onto the communication 
network from the host memory device. The use of 
FIFOs absorbs the effect of small delays in transfer to 
and from the host device. 

An example of a communication network end sta- 

so tion according to the present invention will now be 
described with reference to Figure 1 which is a sche- 
matic block diagram of the end station. 

The end station comprises a host device 1 con- 
nected to an adaptor card 2 which provides an interface 

55 between the host device 1 and a communication net- 
work 3, such as a token ring. The host device 1 includes 
a host CPU 4 and host RAM 5 linked by a high speed 
proprietary bus 6. The bus 6 is linked by an interface 
bridge 7 to a PCI bus 8 which is linked to the adaptor 
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card 2. 

The adaptor card 2 includes a PCI master unit 9 
providing a DMA engine, the unit 9 being connected to 
respective transmit and receive buffer managers 10.1 1 . 
Each buffer manager 10,1 1 contains a respective FIFO s 
12,13. The buffer managers 10,11 are connected to a 
protocol handler 16 described in more detail in our co- 
pending International Patent Application No. PCTA3B 
96/02058 incorporated herein by reference. The proto- 
col handler 16 is connected to front end circuitry 17 of 10 
conventional form which provides a link to the network 
3. 

The PCI bus 8 is also connected to a PCI slave unit 
18 which is linked via a PIO interface 19 to an internal 
bus 20. An on-board processor 21 is connected to the is 
internal bus 20, as is a memory address translation unit 
23. The PCt slave 18 is also connected a set of registers 
22. An external interface 25 is connected to the internal 
bus 20 and is used to connect to optional external 
devices 26. The transmit buffer manager 10 and the 20 
receive buffer manager 11 can be controlled via the 
internal bus 20. 

The PIO 19 interface allows the host processor to 
access devices attached to the internal bus without the 
intervention of the on-board processor. 25 

An overview of the operation of the end station 
shown in Figure 1 will now be described. Firstly, it will be 
noted that there is virtually no memory provided on the 
adaptor card 2. The code for running the processor 21 
is stored in the host RAM 5 while frames being received 30 
and transmitted are also stored in the RAM 5 including 
protocol control frames such as MAC frames. MAC 
frames may be stored in different locations correspond- 
ing to high and low priority frames respectively. The 
buses 6,8 can be operated sufficiently fast to enable the 35 
code and frames to be transferred between the host and 
the adaptor card without compromising operation of the 
network. 

Data received from the network 40 

When data is received on the network 3, it is 
passed to the front end circuit 17 where it is demodu- 
lated and passed to the protocol handler 16. The proto- 
col handler 16 passes frames destined for its own 45 
unique adaptor address to the receive buffer manager 
11. 

In addition, the buffer manager 1 1 notifies the proc- 
essor 21, via the internal shared bus 20. the type of 
received frame, i.e. MAC or data (LLC). Copying of the so 
frame will stop if address match fail is signalled or there 
is insufficient space to store the frame in host memory. 

The receive buffer manager 1 1 in conjunction with 
the DMA engine In the PCI master unit 9 writes the 
frame from the FIFO 13 into the host RAM 5. ss 

The buffer manager 1 1 ensures that the received 
frame is correctly reported to the rest of the network as 
having been copied if, and only if, there was sufficient 
space available in the host RAM buffers to store the 



entire packet. 

If the FIF0 13 overflows because access to bus 8 is 
not granted, by the interface 7, the copied bit in the 
incoming frame will not be set. 

Data to be transmitted onto network 

When the host CPU 4 signals to the transmit buffer 
manager 10 that there is a data packet ready for trans- 
mission, the buffer manager begins reading data from 
the host RAM 5 using the DMA engine within the master 
unit 9. This data is transferred into the FIFO 12 and 
when a predetermined amount of data has been placed 
there, the buffer manager 10 instructs the protocol han- 
dler 1 6 to acquire a free token from the network 3. When 
the token has been obtained, data is removed from the 
FIFO 1 2 and serialised onto the network by the protocol 
handler 16. As the FIFO empties, the transmit buffer 
manager 10 ensures that there is always sufficient data 
available for transmission to continue until the end of the 
frame. The buffer manager 10 automatically reads 
linked buffers and data fragments from the host memory 
5 until it encounters a flag indicating the end of the 
frame. 

Processing of MAC frames 

The function of the processor 21 is to process and 
generate network management packets and to initiate 
transmission of data stored in the host memory. The 
processor 21 gains access to the host memory 5 
through the address translation unit 23, which is control- 
led by a bank of base registers within the host register 
block 22. These are initialised by the host processor 4 
when the network driver software is started. The driver 
must allocate one or more continuous blocks of host 
physical memory and lock them so that they are 
removed from any memory management scheme run- 
ning on the host. The driver can then set the base reg- 
isters in the network adaptor card 2 to point to this 
physical memory area. Within the adaptor card 2, each 
base register maps up to 64K bytes of the processor 
memory space. 

MAC (network management) packets are automati- 
cally written into a receive buffer area in the host mem- 
ory 5 by the receive buffer manager 11. 

In some cases, the receive buffer manager 11 will 
distinguish between different types of MAC frame and 
high priority MAC frames will be stored in a different 
location from tow priority frames. 

Claims 

1 . A communication network end station comprising a 
host device (1) including a processor (4) and a 
memory (5); a bus (8); and a communication net- 
work interface device (2} connected to the host 
device via the bus and, in use, to a communication 
network (3) along which data is transmitted in 



3 



5 



EP0 789 302A1 



6 



accordance with a network protocol, the communi- 
cation network interface device including process- 
ing means (10,1 1) for transferring data to and from 
the network in accordance with the network proto- 
col characterised in that the control code for operat- 5 
ing the processing means is stored in the host 
device memory (5); in that the processing means is 
adapted to route incoming data and associated net- 
work protocol information, as it is received, to the 
host device memory (5); and in that the bus (8) is 10 
capable of transmitting data and associated net- 
work protocol information at a speed compatible 
with the operating speed of the communication net- 
work. 

15 

2. An end station according to claim 1, wherein the 
bus comprises one of a PCI, Eisa, and MicroChan- 
nel bus. 

3. An end station according to claim 1 or claim 2, 20 
wherein the interface device (2) further includes a 
direct memory access (DMA) device for transferring 
information to and from the host device memory via 
the bus. 

25 

4. An end station according to any of the preceding 
claims, wherein the interface device (2) further 
includes a pair of FIFOs (12,13), one of which 
receives information from the communication net- 
work prior to transfer to the host memory device 30 
and the other of which receives information for 
transmission onto the communication network from 
the host memory device. 

5. An end station according to any of the preceding 35 
claims, wherein the communication network proto- 
col is a Token Ring protocol. 

6. A communication network connected to at least one 
end station according to any of the preceding 40 
claims. 

7. An adaptor card for use with a communication net- 
work end station comprising a host device (1) 
including a processor (4) and a memory (5), and a 45 
bus (8) to which the adaptor card is connected in 
use, wherein the bus is capable of transmitting data 
and associated network protocol information at a 
speed compatible with the operating speed of the 
communication network, the adaptor card including so 
a communication network interface device (2) hav- 
ing processing means (10,1 1) for transferring data 

to and from the network in accordance with the net- 
work protocol characterised in that the control code 
for operating the processing means is stored in the 55 
host device memory in use; and in that the process- 
ing means is adapted to route incoming data and 
associated network protocol information, as it is 
received, to the host device memory. 



8. An adaptor card according to claim 7. further 
including a direct memory access (DMA) device for 
transferring information to and from the host device 
memory via the bus. 

9. An adaptor card according to claim 7 or claim 8, fur- 
ther including a pair of FIFOs (12,13), one of which 
receives information from the communication net- 
work prior to transfer to the host memory device 
and the other of which receives information for 
transmission onto the communication network from 
the host memory device. 

1 0. A communication network end station according to 
any of claims 1 to 5, wherein the interface device is 
contained in an adaptor card according to any of 
claims 7 to 9. 
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